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2 TS HEI A o ARL0 AR AT IR 2 (P <0.0D), TTREXTEMNMEITHN
MR (P>0.05), MREXHSMEEIARE (P>0.05).
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The Study of Food Enrichment of Chimpanzee (Pan troglodytes) by
Orthogonal Testing Method

ZHU Ying-Di NIJun LIU Qun—Xiu*

Shanghai Zoological Park, Shanghai 200335, China

Abstract: Food enrichment experiments (wood-wool, sack and bamboo tube) were carried out on 8
Chimpanzees (Pan troglodytes) fed at Shanghai Zoo, and the orthogonal test was used to design the test
factors and levels. We recorded feeding behavior using all-occurrence recording method before and after food
enrichment. The results showed that the order of the factor on feeding behavior was wood-wool > sack >
bamboo tube. The influence of different food enrichments on feeding behavior of adult male was not
significant, while all the adult females decreased. The proportion of feeding behavior of young individuals

decreased after enrichment. There was no significant effect on adult male and young individual in the three
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ways of enrichment. The optimal combination of enrichment for four adult female chimpanzees was

wood-wool and sack (with or without bamboo tube), and the optimal combination for one sub adult female

chimpanzee was wood-wool (with or without bamboo tube and sack). The effect of wood -wool on adult

female's feeding behavior was very significant (P < 0.01), and the influence of bamboo tube on each

individual’s behavior was not significant (P > 0.05), and the effect of sack on some individuals was not

significant (P > 0.05) (Table 6).
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Fig. 1 The optimum area of three factors and
three levels test

B A mARE — RS, B AU I IERS I A Bk K 9 MR
B A, BRI R DR AR, BENS AT SO AL X A S 10,
SETTRIIAR SR B A — AR R, 9 NS SR I AT TR
SEITEN

Each point in the figure represents one test, and the black point is
nine test points selected by orthogonal test method. Each test has
strong representativeness and can comprehensively reflect the

situation in the selection area. There is one test point on each line of

the cube, and nine test points are evenly distributed in the whole cube.
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Table 1 Basic information of the Chimpanzee
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. N . V£ Postscript

Name Sex The date of birth (Year) Breeding in Shanghaizoo or not
#1 Xiang 1 Male 1984 B4 Leader
{4 Qiao It Female 1989 W o A B 75 The highest status among females
i Nene Mt Female 1991 AE/N,  HuAT LE K Timidity, low status
- \ WL, AR L
R4 Lel Femal 2003 = Yo

& Lele W Female e xes Lactation, the first daughter of Qiao

e o S
XK i Female 2006 B Yes AL, ﬁ%&%fﬁﬁﬁirﬁ
Huanhuan Low status, mum not in the group
it Yueyue M Female 2010 & Yes {47 — 4% )L The second daughter of Qiao
=Bl Sanlang 1t Male 2012 & Yes Wi )L T The son of Nene

TLEE Wulang  JfE Male 2014 7 Yes

497N )LF The little son of Qiao
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Table 2 Factors and levels of orthogonal test

K

Level

1 J& No Wood-wool ~ JG No Bamboo tube  JG No Sack

A K# Wood-wool B 17fi Bamboo tube B Jik4¥ Sack

2 H With Wood-wool 7 With Bamboo tube 4 With Sack
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Table 3 The design of orthogonal test

36 5 Test Number

1%: A A% Wood-wool

2 %1: B 7775 Bamboo tube

47%: C FREE Sack

1

o =) TV e N VE R NS ]

1 oK% No Wood-wool
1 TeA £ No Wood-wool
1 oA %2 No Wood-wool
1 FTEAR £ No Wood-wool
2 47K £ With Wood-wool
2 H A4 With Wood-wool
2 H AR £ With Wood-wool
2 H A £ With Wood-wool

1 JE77 4 No Bamboo tube

1 ToR4E No Sack

1 4713 No Bamboo tube 2 £ J#R4¥ With Sack
2 471 With Bamboo tube 1 o4 No Sack
2 15774 With Bamboo tube 2 F7JR4%¥ With Sack
1 FEA7 13 No Bamboo tube 1 Jo4E No Sack
1 JE77 4 No Bamboo tube 2 H#R4E With Sack
2 4577 f4 With Bamboo tube 1 Jo4E No Sack
2 H 411 With Bamboo tube 2 f7 k48 With Sack
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Table 5 Intuitive analysis results
AR # Wood-wool 714 Bamboo tube JiR4E Sack
R L L L
# Xiang 7273.8 8193.5 919.8 7 744.5 7722.8 21.8 8018.8 7448.5 570.3
{4 Qiao 112523 20356.3 9104.0 14 737.0 16 871.5 21345 13 954.3 17 654.3 3700.0
1N Nene 11287.8 15702.8 4415.0 13 589.3 13401.3 188.0 11993.8 14 996.8 3003.0
SRR Lele 8270.0 13941.8 5671.8 11303.5 10 908.3 395.3 10 092.8 12 119.0 2026.3
XY Huanhuan 7873.0 13599.3 57263 10 141.3 11331.0 1189.8 8961.3 12 511.0 3549.8
PP Yueyue 15352.8 23 406.5 8053.8 19 712.3 19 047.0 665.3 20 042.0 18717.3 1324.8
—Hf Sanlang 4243.0 5678.0 1435.0 4 666.3 52548 588.5 54143 4506.8 907.5
T1.HE Wulang 5469.5 7 606.0 2 136.5 6908.0 6167.5 740.5 5933.8 7141.8 1208.0
FWNATE B AT NFS (s). All data are in seconds (s).
K6 TEHNTER
Table 6 Variance analysis results
A% Wood-wool (A) #1715 Bamboo tube (B) J#k4E Sack (C) 47 2] Repeating group
F P F P F P F P

#] Xiang 1.550 0.230 0.001 0.977 0.596 0.451 0.278 0.761

14 Qiao 27.375 <0.01 1.505 0.237 4.552 0.048 0.266 0.768

i Nene 21.214 <0.01 0.038 0.847 9.814 0.006 2.135 0.149

SRR Lele 60.282 <0.01 0.293 0.595 7.694 0.013 0.311 0.737

MK Huanhuan 64.460 <0.01 2.783 0.114 24.771 <0.01 3.377 0.058

PLP Yueyue 14.360 0.001 0.098 0.758 0.389 0.541 0.720 0.501

—Hff Sanlang 3.218 0.091 0.541 0.472 1.287 0.272 0.269 0.767

TiEE Wulang 2.188 0.157 0.263 0.615 0.700 0.415 0.035 0.966
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